Introduction
Non-parasitic simple hepatic cyst is a very common type of benign liver disease, occurring in approximately 1-5% of individuals in the general population [1] [2] [3] [4] . Recent advances in imaging techniques have resulted in increased incidental detection of these cysts by abdominal ultrasonography or computed tomography (CT) [1, 2] . These cysts are usually asymptomatic, allowing conservative follow up without specific treatment [5, 6] . Some of these cysts, however, are associated with complications such as infection, hemorrhage, obstructive jaundice, portal hypertension, and rupture [7] [8] [9] [10] [11] . There have been few reports describing the rupture of nonparasitic simple hepatic cysts [1, 3, [8] [9] [10] [11] . Therefore, there are no standard treatment guidelines or surgical indications for ruptured non-parasitic simple hepatic cysts. This report describes a patient who experienced traumatic rupture of a non-parasitic simple hepatic cyst and who was successfully treated by deroofing the cyst. This work has been reported in line with the SCARE criteria [12] .
Presentation of case
A 74-year-old woman was transferred to our trauma center with epigastric pain after being knocked down by a cultivator. She had been on medication for hypertension and arthritis. Upon admission, she complained of pain in the upper abdomen and both lower chest regions. Her vital signs at admission included a blood pressure of 145/90 mmHg, a heart rate of 86 beats per minute, a respiratory rate of 22 breaths per minute, and a body temperature of 36.5 • C. Physical examination revealed severe rebound tenderness in the epigastrium. Laboratory findings showed that her hemoglobin concentration and white blood cell and platelet counts were within normal ranges. Renal and hepatic function test results were also within normal limits, except for elevated concentrations of aspartate aminotransferase (310 U/L; reference range, <33 U/L) and alanine aminotransferase (181 U/L; reference range, <33 U/L). A chest CT scan showed fractures of several right ribs and bilateral scanty pneumothorax. An abdominal CT scan showed fluid collection and cystic lesion around the caudate lobe of the liver (Figs. 1 and 2). Operative exploration showed that she had a ruptured hepatic cyst that originated from the caudate lobe of the liver. The perforation site was located on the anterior side of the cyst ( sac. The cyst was deroofed to the margins of the liver parenchyma, and the internal surfaces of the cyst walls were carefully searched to determine the site of biliary communication. Because no biliary communication was visible, the remaining epithelium in the inner wall was subjected to electrocoagulator ablation. Retrospective questioning of the patient revealed that she had been diagnosed with an hepatic cyst several years earlier, and that the cyst had since been observed without any treatment. Pathologic examination showed a non-parasitic simple hepatic cyst ( Fig. 4 ). Her postoperative course was uneventful, and she was discharged from the hospital 10 days after surgery. She remained asymptomatic at follow-up 3 months after discharge.
Discussion
Non-parasitic simple hepatic cysts are a common type of benign liver disease, occurring in approximately 1-5% of the general population [1, 3] . Increased utilization of diagnostic imaging methods, such as ultrasonography and CT, has enabled the identification of increasing numbers of hepatic cysts in the general population [2] . These cysts are found more frequently in women than in men, at a ratio of 3:1 [4, 6] . Although they are usually asymptomatic, they can produce symptoms, depending on their size, anatomic location, or presence of complications. Most commonly, cyst enlargement can induce a foreign body sensation, epigastric pain, nausea, vomiting and/or postprandial bloating. Non-parasitic simple hepatic cysts are often associated with various complications, including obstructive jaundice, portal hypertension, inferior vena cava thrombosis, and acute pulmonary embolism. Although rare, these complications can develop due to infection, torsion, intracystic hemorrhage, or rupture of the cyst into the peritoneal cavity, biliary tree or adjacent hollow viscus such as the colon. In general, ruptures of parasitic hepatic cysts, also called hydatid cyst ruptures, tend to be caused by Echinococcus species and are complications frequently associated with these cysts [5] . In contrast, ruptures of non-parasitic simple hepatic cysts are rare and can be spontaneous or caused by infection, trauma, or iatrogenic injury [1] . Only 21 English publications that describe ruptures of non-parasitic simple hepatic cysts were published in PubMed from 1974 to 2019 [1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] ( Table 1) . Traumatic rupture of a non-parasitic simple hepatic cyst, as occurred in our patient, is very unusual.
Because they can regress spontaneously, especially when ranging from 2 to 4 cm in diameter, asymptomatic non-parasitic simple hepatic cysts require no treatment. Cysts larger than 4 cm in diameter should be monitored by repeated imaging; however, if the cyst remains unchanged for 2 years, monitoring may be stopped [6] . Non-parasitic simple hepatic cysts have been treated by various methods, including percutaneous needle aspiration and open or laparoscopic surgery, with varying degrees of success. Ultrasoundor CT-guided percutaneous needle aspiration is safe and relatively noninvasive and can also identify the contents of the cyst. This method can therefore be recommended as first-line treatment for patients with high surgical risk or polycystic liver disease. Percutaneous needle aspiration, however, should be considered only after eliminating the possibility of a malignant or infectious etiology or a cystobiliary communication. Although this treatment is associated with a high (>80%) rate of recurrence, the likelihood of recurrence can be reduced by about 20% when percutaneous needle aspiration is combined with injection of a sclerosing agent, such as minocycline hydrochloride or tetracycline chloride, as these agents promote coagulation-induced necrosis of the cyst epithelium and effectively obliterate cysts [1, 7] .
Open or laparoscopic cyst deroofing is a safe and effective treatment for non-parasitic simple hepatic cysts. Recurrence rates can also be reduced by combining deroofing with argon beam coagulation or electrocoagulation, methods that destroy the remaining epithelium. Moreover, placement of an omental transposition flap after deroofing can reduce recurrence rates. Laparoscopic management has been shown to be a new, less-invasive therapeutic option [2] [3] [4] [5] . Compared with open deroofing, laparoscopic deroofing is associated with shorter hospital stay, more rapid return to normal activities, and lower morbidity rates. The feasibility of laparoscopic treatment depends on the location and size of the cysts. Cysts situated in the superior and posterior segments of the liver are more difficult to approach, thus requiring different port positions and additional ports [10] . Open deroofing is preferable, however, for very large hepatic cysts and cysts located at laparoscopically inaccessible sites, despite open deroofing being associated with higher morbidity rates. Laparoscopic complete excision of cysts located in the superior and posterior segments of the liver or deep within hepatic parenchyma may not be possible. Laparoscopic deroofing may also be difficult following rupture of non-parasitic simple hepatic cysts associated with infection or hemorrhage, as these cysts may collapse and the line of resection may be unclear [5] . Laparoscopic deroofing may have been possible in light of operative findings in our patient. However, since we did not know that the patient had non-parasitic simple hepatic cyst preoperatively, open deroofing was performed. Laparoscopic ultrasound is a useful adjunct to delineate the boundaries of the cyst [10] . Cystobiliary communications can be identified by intraoperative bile leak tests using agents such as indigo carmine and indocyanine green [3] .
Roux-en-Y internal drainage with cystojejunostomy has been proposed as treatment for cysts communicating with the bile duct. However, this method could lead to complications, such as cholangitis and sepsis, which require repeated postoperative antibiotic treatments. More radical approaches, including complete cyst excision and partial hepatectomy, have been recommended if the possibility of malignancy cannot be completely ruled out, but these approaches carry significantly higher morbidity rates [5] . These highly invasive approaches are poorly tolerated by patients at high surgical risk and are almost unacceptable for patients presenting with benign diseases, despite the reported recurrence rate being 0% [1] .
Recurrence rates of hepatic cyst after open and laparoscopic surgery vary. Some authors reported a higher rate of recurrence after laparoscopic surgery. While others concluded that the recurrence rates after laparoscopic surgery were acceptable and comparable to those of conventional open surgery [2, 24] .
Conclusion
In conclusion, traumatic rupture of a non-parasitic simple hepatic cyst is a very rare complication, but can lead to acute abdomen. In patients who are known to have non-parasitic simple hepatic cyst, rupture of cyst could be included in the differential diagnosis of acute abdomen.
